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INTRO DU O'rION 
In the field mate:rialB of P. repen.'1, each feature varies :in a wide range. To 
una.lize the wide variation, some rearing observations were made under different 
. experimental conditions eince 1968. Some unexpected results were obtained ftom 
these observations. One remi.lt showed that the dimensions of the ftoatoblast 
vaxy widely at different temperatures {1970 C}. The present paper deals with 
tha resw.tEi of the observations ma.de in the laboratory to 1971. 
The WTite,: expresses his hearty thanks to Dr. Zen•ichlro Hoshino, Marine 
Biological Station, TOhoku University, for his kind asaistance in the prosent study. 
VAlUATION UNDElt. DIJ!'FERENT 11.EARING CONDITIONS 
I) Variation at different temperatures 
The materialB r~ed were from seven localities in JapDJ1 and OD.B from Ger• 
many. The rmoestrulae of each material that germinated at 23°C wero divided into' 
three groups and reared at 28°0, 23°0 and 13°0. The colonies from these an~eB• 
trulae were examined after one month. 
(a) Colony. The colonieEI at 28°0 were largest in extension being most widely 
opon in branching, and those at 13°C were smallest in extension and most compaot 
among the samples (PL XIX, figs. 1-3, PL XXII; figs. 21-23}. 
(b) Zooecia. The zooecial tubes were longest at 28°0 and shortest at 13°0, 
The width waa smallest at 28°C and largest at 13°C as shown in Pl., XX, figs: 4-13. 
(c) Eotocyst. It was thickest at 13°0 {Pl. XX, figs. 7-12). The degree of 
ihotlistatioii. was slightly larger at 13,0 0 thllll at the .other temp~ratures.: 
(d) Tentaeles. A little differonce was seen between tho two samples at 28°.0 
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and 13°0 in the material from Tsuta-numa, but it was difficult to say that the 
difference was caused by different temperatures (Table 1). 
Table 1 
Dimensions of the fioe.toblaste and the tentacle number 
at different temperatures 
I length width ratio LfW \ number of Asamuehi rea,dinge 
28°0 0.861 -0.269 1.34 42 
23°0 0.844 0.276 1. 24 50 
18°0 0.887 0.288 1.16 49 
Tsuta-numa 
28°0 0.8M 0.292 1.34 35 
28°0 0.891 0.307 1.27 27 









In this observation, the shape of the fioatoblast was more rounded 
than those shown in 1970. This may be caused by the fact that 
the daily treatment of the samples was mo.de at n low temperature 
of about 20°0. 
(e) Dimensions of the fl.oatoblasts. As stated in the previous report 
(Toriumi, 1970 0), the length is largest and the width smallest at 28°0. The shape 
of the fl.oatoblasts is most elongated at 28°0 and most rounded at 13°0 (Table 1). 
At the same temperature, however, no correlation is recognized between 
length and width. For example, the correlation coefficient in the material from 
Asamushi was 0.17 at 28°0 and 0.01 at 13°0. 
(f} Sculpture of the capsule. At the same temperature, variation range of 
the sculpture was recognized. This variation range did not change at different 
temperatures. 
From these results, it may be said that the majority of the features vary 
widely at different temperatures. 
2) Diet. In this observation, the branches were cut from one colony and 
reared in different dishes. Orie group (A) was reared in the pond water at 23°0 
and the other (B} in the pond water added with protozoans (Paramecia and 
Ohilomonades etc.). The dishes were cleaned twice a week. In the group (A), the 
colonies were smaller in extension than the other on February 24th, but no 
difference was seen on March 2nd. The fl.oatoblasts in the group (A} seemed to 
be of slightly larger size than {B). No difference was seen between (A) and {B} 
in the shape of the fl.oatoblasts (Table 2). 
During the period from spring to summer in 1971, the protozoan, Trachelo-
monas sp., appeared abundantly in the pond water. In this period, the budding 
frequency became large and the compact colonies increased their extension. In 
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Table 2 
Dimensions of fl.oatoblo.sts of the two groups given different diets 
(A) pond water (B) pond water + protozoans 
mean of mean of ratio number of 
mea.n of mean of 
ratio number of length width 
L/W readings 
length width 
L/W rea,dings inmm inmm inmm inmm 
II, 24 0.392 o. 2S'3 I 1,33 60 I 0.884 l o. 285 1.34 I 63 III, 2 0.392 0.292 1.34 66 0.384 0.288 1.33 68 
the autumn, the budding decreased in frequency with a decrease of the protozoans 
even at the same temperature. The newly formed colonies in autumn were 
widely open in branching. Similar phenomena were seen during the rearing period. 
It is certain that the quantity of the diet has relation with the budding frequency 
and the compactness of the colony. 
3) Size of the vessel. As shown in the previous report (Toriumi, 1971, Pl. 
XVI, figs. 15, 16), the colonies were largest in extension in the large vessel. No 
difference was recognized in the other features. 
.AFTER EFFECT OF THE REARING CONDITION 
In Lophopodelln, carteri, the influence of the rearing condition appeared in 
the second generation (Toriumi, 1968). On this account, the observation was 
made. The statoblasts used were from the colonies reared at 28°0, 23°0 and 13°0 
throughout the' successive generations. The colonies originated from these stato-
blasts were reared at 23°0 in one vessel, and examined after 30 days from the 
germination of the statoblasts. Difference was seen between the colonies from 
28°0 and 13°0 (Pl. XXII, figs. 24, 25). No difference was recognized in the other 
features. This after effect disappeared in the next generation. 
DIFFERENCE CAUSED BY THE ORIGIN 
1) The colonies from the fl.oatoblasts were less compact than those from the 
sessoblasts at 13°0 (Pl. XXIII, figs. 28, 29). This difference was obscurely seen in 
the young stage of the colonies at 23°0. The difference disappeared with the 
growth of the colonies in all the cases. At 28°0, no difference ·was seen between 
the two groups that originated from the fl.oatoblasts and the sessoblasts. 
Similar results were obtained from the other four observations. From this fact, 
it may be said that the colonies may show difference according to their origin 
at low temperature. 
2) During the .course of the study, the writer noted that the colonies that 
originated from the terminal branches of the aged colony were less compact than 
those from the statoblasts. To ascertain this, four observations were made. 
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In these observations, the colonies from aged branches were less compact with 
longer and thinner zooecia than the other (Pl. XXIII, figs. 26, 27). After 20 days, 
this difference became obscure in most cases. This result shows that the colonies 
that originated from different sources may sometimes show difference in the 
appearance of the colonies even on the same substratum. 
CONSIDERATION ON THE VARIA'.rION 
.Aa already stated in the previous report (Toriumi, 1970), difference was 
rP,cognized among the intraspecific groups in some features under the same rearing 
conditions. In one intraspecific group, difference of the various features was 
caused by the environmental condition, by its after effect, and by the origin 
of the colony. 
Among the many features, the appearance of the colony varied markedly under 
different environmental conditions especially at different temperatures and 
different quantity of the diet. It varied also by the after effect of the environ-
mental factors and by their origin. Thus the colonies are easily changeable in 
appearance. 
The thickness of the ectocyst varied remarkably at different temperatures. 
The fl.oatoblasts also varies markedly in measurements and in shape. The variation 
of the sculpture of the capsule was recognized but no factor was ascertained in the 
observations: It seemed that this feature. was relatively static under the 
different environmental conditions. 
From these, it may be said that the different features vary in respective ranges 
and that there are some easily changeable features and relatively static ones. 
Therefore, it is very difficult to discuss the species only by a little difference of 
the features of the field materials. For species identification, consideration is 
necessary as to whether the features are easily changeable. 
SUMMARY 
1. At 28°0, 23°0 and 13°0, the extension of the colony, length and width of 
the zooecia, thickness of the ectocyst, dimensions of the fl.oatoblasts varied widely. 
2. .After effect of the rearing condition was recognized in the appearance of 
the colony. 
3. Quantity of the diet changed the compactness of the colony and quality 
of the 'diet slightly varied the dimensions of the fl.oatoblasts. 
. :_,· 4. · ·rnfference·of the colonies by their origin was seen especially at 13°0. 
5. The different features vary according to the experimental conditions. 
6. It is very difficult to discuss the species based on only a few features of 
the field materials because consideration should also be made on the variation of 
the different features. 
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Plate XIX 
Figs. 1-3. Colonies at different temperatures. Material from the reservoir Aomori No. 3 
naturo.l size VII, 1971 Fig. 1. 28°0 Fig. 2. 23°0 Fig. 3. 15-18°0 
Plate XX 
Fige. 4-6. Terminal branches of the colonies reared e.t diffe:"nt temp:rat~- Material 
from the reservoir at Asamushi X 14 III, 5, 1971 Fig. 4. 28 C Fig. 5. 23°0 
Fig. 6. 13°0 Difference ie seen in length and width of the zooecio.l tube. _ 
Fige. 7-9. Crose sections of the zooeoial tube: X 80 . Fig: 7. bas~l part _of the th~ 
zooecial tube in Fig. 4 Fig. 8. ditto, zooecml tube 1n Fig. 5. Fig. 9. ditto, zooeoial 
tube in Fig. 6 
Figs. 10-12. Enlarged .figures of the ectooyet x 370 Fig. IO. ectooyst in Fig. 4 Fig. 11. 
eotooyst in Fig. 5 Fig. 12. ectooyet in Fig. 6 
Plate XXI 
Fige. 13-16. Branches of the colonies reared at different tem~eratnn:s, The material ~ae 
from Germany. x 14 Fig. 13. Terminal branch at 28 C Figs. 14, 15. Termmal 
branches of one colony originated from the :B.oatoblast. 13°0 Fig. 16. A part of 
the colony originated from the sessoblast. The colonies in Figs. 14-16 were reared in 
one vessel at 13°0. Difference is seen in the compactness of the colony. 
Fig, 17. Cross section of the third zooeoial tube in Fig, 13. X 80 
Fig. 18. Enlarged figure of the ectocyet in Fig. 17. X 370 
Fig. 19. Cross section of the third zooecial tube in Fig, 14. X 80 
Fig. 20. Enlarged figure of the eotooyst in Fig. 19. X 370 At 13°0, the eotocyst ie thick-
est. 
Plate XXII 
Figs. 21-23. Colonies at different temperatures, natural size, The material was from 
Germany. In this observation, the diet in the pond water was not enough. Fig. 21. 
colony at 28°0 Fig. 22. ditto, 23°0 Fig. 23. ditto, 13°0 
Fige. 24, 25. Difference of the mode of the branching by the after effect of different rearing 
conditions. natural size. Fig. 24. two colonies originated from the colony in Fig. 
21. Fig. 25, two colonies originated from the colony in Fig. 23. These colonies in 
Figs. 24, 25 were reared in one veaeel at 23°0. In thie rearing, sufficient diet was given. 
The:colonies are more compact than that in Fig. 22 although the rearing temperature 
ie 23°0, 
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Plate XXIII 
Figs. 26, 27. Difference of the appearance by the origin. natural size. Fig. 26. two 
colonies originated from the floatoblasts. Fig. 27. three colonies originated from 
the terminal branches of the aged colony. These colones in Figs. 26, 27 were reared 
in one vessel at 23°C. Difference is seen in the branching. 
Figs. 28, 29. Difference of the appearance by the origin. natural size. Fig. 28. two colo-
nies originated from the floatoblats. Fig. 29. two colonies from the sessoblast. 
The colonies in Figs. 28, 29 were reared in one vessel at 13°0. Difference is seen in 
the compactness of the colony. 
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